Thrombin stimulation of synthesis and secretion of fibronectin by human A549 epithelial cells and mouse LB fibroblasts.
Thrombin, a serine protease generated at wound sites, takes part in multiple biological functions, including wound healing. The present report elucidates the effect of thrombin on fibronectin (FN) synthesis and secretion in fibroblasts and epithelial cells. Subconfluent cultures of mouse LB fibroblasts and human A549 epithelial cells were exposed to various concentrations of bovine plasma thrombin at 37 degrees C for 16 hr. After exposure, cells were processed for determination of cell-associated and secreted FN by metabolic labeling, immunoprecipitation, immunofluorescence, and peroxidase immunocytochemistry. The correlation of FN production with cell growth was studied by a combined procedure of peroxidase immunocytochemistry and light microscopic autoradiography. The amounts of cell-associated and secreted FN were significantly increased with dose increments of thrombin. The increases were most evident in secreted FN. The increase of cell-associated FN was also evidenced by results from immunofluorescence and immunocytochemical studies. Ultrastructurally, the intracellular FN was localized in rough endoplasmic reticulum, Golgi complexes, and secretory granules, whereas non-released extracellular FN was localized in the plasma membrane of cell-to-cell contacts and in the extracellular fibrils. More intense cytoplasmic FN staining was observed in cells that were not labeled with [3H]-thymidine, indicating that FN production may vary with different phases of cell growth. The results imply that thrombin may play an important role in the early phases of wound healing.